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Invisible seams: Preventing childhood obesity through an improved obstetrics-
pediatrics care continuum1. Introduction
Obesity is an “unrelenting” challenge (Zylke and Bauchner, 2016).
Yet if recent signs of progress among young children tell us anything,
they reinforce the public health maxim that an ounce of prevention is
worth a pound of cure. Recent analyses of National Health and Nutrition
Examination Survey (NHANES) data between 1999 and 2014 show
sustained increases in obesity prevalence among older children and ad-
olescents (Skinner et al., 2016). Indeed, weight status often persists
throughout childhood and into adulthood. However, similar analyses
show the majority of signiﬁcant declines in overweight and obesity
prevalence have been among children under the age of ﬁve (Ogden et
al., 2016).
These observed improvements raise a critical question: Are we too
late in our attempts to curb obesity? Should public health and
healthcare efforts focus more on health trajectory take-offs and less on
mid-ﬂight course corrections? Evidence continues tomount connecting
prenatal and early childhood factors with subsequent health and dis-
ease risk, and even potentially overpowering some health behaviors
later in life.
In this commentary we explore selected prenatal and early child-
hood factors that predispose children to excess fat accumulation and
present a case for closer collaboration between Obstetric and Pediatric
health care delivery as a means to prevent obesity.
2. Prenatal and early childhood factors inﬂuencing obesity
Obesity's etiology is a unique interaction between genetics, socio-
economic factors, and environmental conditions. Researchers and prac-
titioners are rightly affording the early origins of obesitymore attention
and demonstrating important roles for epigenetics and the gut
microbiome (National Academy of Medicine, 2015). A clearer picture
is emerging tracing health's origins to factors before conception and
during early childhood, particularly during the ﬁrst 1000 days of life
(Taveras, 2016). Many of them, such as a mother's pre-pregnancy
health status, antibiotic and endocrine disruptor exposure, mode of de-
livery, breastfeeding, and sleep patterns during infancy, are posited to
even override subsequent health behaviors, such as diet and physical
activity.
2.1. Mother's health status
Maternal weight status and weight gain during pregnancy are both
strong predictors of subsequent obesity risk in the child. In fact, somehttp://dx.doi.org/10.1016/j.pmedr.2016.11.006
2211-3355/© 2016 The Author(s). Published by Elsevier Inc. This is an open access article undposit genetics to account formore than 50%of observed obesity in child-
hood, in part, through the gut microbiome (Llewellyn et al., 2013). A
2014 study found a linkage between maternal obesity status and etiol-
ogy and her offspring's microbiome composition, which played a role
in shaping diet preferences and metabolism (Galley et al., 2014).2.2. Antibiotic exposure
Studies have consistently identiﬁed associations between frequent
antibiotic use early in life and subsequent obesity risk, likely from
changes and lost diversity in the child's gut microbiome (Schwartz et
al., 2016). This link may even extend into pregnancy. A 2015 study
found that antibiotic exposure during the second or third trimester in-
creased obesity risk in children by 84% (Mueller et al., 2015). Further,
protective measures against obesity, such as breastfeeding, may not be
able to overcome the signiﬁcant microbiome alterations associated
with early life antibiotic exposure (Korpela et al., 2016). Unfortunately,
an estimated one in every three antibiotic prescriptions each year for
adults and children is unnecessary (Fleming-Dutra et al., 2016).2.3. Endocrine disruptors
Exposure to endocrine-disrupting compounds at critical points dur-
ing development can result in permanent alterations to normal tissue
development and inﬂuence health outcomes. Such compounds have
been linked to a broad range of diseases in animals and humans, includ-
ing metabolic syndrome and obesity. In the case of obesity, numerous
studies have linked prenatal exposure to endocrine disrupting com-
pounds and obesity in early childhood (Agay-Shay et al., 2015).2.4. Breastfeeding
Breastfeeding and early childhood nutrition are critical for healthy
development. A 2016 review found that longer periods of breastfeeding
were associated with a 26% reduction in odds of developing overweight
and obesity, and a 35% reduction in type 2 diabetes incidence (Victora et
al., 2016). Longer breastfeeding duration also appears to particularly
beneﬁt higher-risk infants, including offspring of mothers with a high
body mass index (BMI), lower education and socioeconomic status,
and who smoked during pregnancy. Though exclusive breastfeeding
rates in the United States have increased from 14% in 2007–09, they
still fall well-short of the recommended 6-month duration (Centers
for Disease Control and Prevention, 2014).er the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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The mode of childbirth, whether vaginal or cesarean section, inﬂu-
ences the colonization and composition of an infant's microbiome,
shaping future health. Research to date has found a strong link between
mode of delivery and the development of immune system function and
disease (Neu and Rushing, 2011). Further evidence suggests an inﬂu-
ence on long-term health. A recent review found a strong association
between cesarean section and increased BMI, overweight, and obesity
(Darmasseelane et al., 2014). However, caesarian section deliveries in
the United States increased 60% between 1996 and 2009, and in 2014,
one in three deliveries was by cesarean section.
2.6. Sleep patterns
Millions of American children lack sufﬁcient sleep, inﬂuencing
health, well-being, and cognitive function. Sleep duration and timing
have been consistently linked to obesity risk, particularly among youn-
ger age groups. A 2015 review found children and adolescents with
short sleep duration had twice the risk of overweight and obesity com-
pared to those who slept for longer periods (Fatima et al., 2015). Other
reviews have found similar results, suggesting an important role for
pediatricians.
3. Healthcare reimagined for mothers and young children
Improved continuity across obstetrics and pediatrics could remedy a
patchwork of services and provide a more coherent approach to ad-
dressing obesity's prenatal and early childhood origins. Often, obstetri-
cians and pediatricians operate independently, applying differing skill
sets to different clinical outcomes. However, as in the case of
breastfeeding support, when providers assume an aspect of care is the
responsibility of another provider, and communication between them
is absent, signiﬁcant gaps in care can emerge (Garner et al., 2016).
This delegation of responsibility stems in part from inadequacies and in-
consistencies in knowledge and skills across provider specialties related
to obesity prevention. For example, less than half of PCPs report provid-
ing speciﬁc guidance on diet, physical activity, or weight control, the re-
sult of varying degrees of knowledge about current physical activity and
healthy eating guidelines among providers, particularly those treating
children (Wilder Smith et al., 2011) (Pronk et al., 2012). This knowledge
gap translates into message and care inconsistencies, such as the thirty
percentage point difference observed between pediatricians and OB-
GYNphysicianswhen it comes to providing comprehensive obesity pre-
vention care (Klabunde et al., 2014).
Patient surveys of new mothers tell a similar story, who report re-
ceiving inadequate, inconsistent, and conﬂicting messages about
breastfeeding within and across healthcare institutions (Cross-Barnet
et al., 2012). Rushed visits, limited personalization of care and informa-
tion, substandard information, a lack of peer support, and poor commu-
nication by providers are also common complaints by pregnant women
(Lucas et al., 2014) (Novick, 2009). As a result, as has been observed in
communications research, exposure to conﬂicting health messages in-
creases confusion and doubt among message recipients, subsequently
undermining the effectiveness of future health messages (Nagler,
2014), thereby inﬂuencing whether a pregnant woman, often the pri-
mary healthcare decision maker for families, will seek future care
from the same healthcare system for herself and her family.
Remedying this type of discontinuity is a critical step to achieving
improved population health and patient experience, and curtailing fu-
ture health costs attributed to obesity, which are estimated to surpass
$60 billion annually in the United States by 2030 (Wang et al., 2011).
The World Health Organization's Commission on Ending Childhood
Obesity and the American Academy of Pediatrics have both endorsed
a more intense focus on prenatal care, and stronger collaboration and
integration between obstetrics and pediatrics as critical to preventingobesity and other chronic conditions. Regarding breastfeeding, new
guidelines from the U.S. Preventive Services Task Force speciﬁcally
point to the discontinuity in breastfeeding support across obstetrics
and pediatrics as a primary reason why women stop breastfeeding too
soon (US Preventive Services Task Force, 2016). The Task Force goes
on to suggest interventions focused on support and education during
pregnancy and continuing through early childhood as important clinical
considerations.
Greater continuity can be achieved through two critical improve-
ments: provider training and use of community health workers
(CHWs). As already alluded to, though recommended for pediatric obe-
sity management, clinical practice to support health behavior adoption
or modiﬁcation varies considerably across providers (Daniels et al.,
2015). A majority of physicians receive minimal formal education on
lifestyle topics, such as nutrition, or accompanying training in counsel-
ing ormotivation interviewing, skills in which they are increasingly rec-
ommended to deploy to treat patients who are overweight or obese. As
a result, weight stigma and bias are common in healthcare, hampering
quality of care and outcomes for patients (Phelan et al., 2015). Continu-
ing education and training for healthcare professionals will be critical,
whichhave already been shown to enhance clinical practice, such as im-
proving breastfeeding counseling (Shen and Rudesill, 2016). Secondly,
CHWs have been consistently found to effectively bridge between
healthcare and communities, especially in the context of improving ac-
cess and outcomes in underserved communities (Viswanathan et al.,
2009). Several states, includingMinnesota, have taken steps to establish
Medicaid reimbursement for CHW activities, creating new opportuni-
ties for expanded care teams, and a means to leverage CHWs as facilita-
tors of greater continuity across obstetrics and pediatrics (Rosenthal et
al., 2010).
The synapse between obstetrics and pediatrics is a seam, and as en-
trepreneur and businesswriter Seth Godin describes it, seams are either
visible or invisible (Godin, 2016). When seamless, “You can't tell where
one part of the railing ends and the other begins.” On the contrary, we
often observe seams, and this discontinuity affects the quality of ser-
vices and patient outcomes. Godin challenges, “…the problematic area
iswhere you try to hide a seam, and you fail. Seams are a promise, an op-
portunity, a fresh start. Own them or make them invisible.” Can we
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